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Amendments to the Claims: This listing of claims will replace all prior versions, and listings, 
of claims in the application 

Listing of Claims: 

1. (Currently Amended) An exhaust system for a lean-burn internal combustion engine, 
which system comprisingi 

a nitrogen oxide (NO x ) absorbent 7x 

a first catalyst for catalysing the selective catalytic reduction (SCR) of NO x with a Non- 
specific reactant disposed upstr eam of the NOv absorbent : 

first means for introducing a NO x -specific reactant x or a precursor thereof x into an 
exhaust gas upstream of the first SCR c atalyst; and 

means for controlling the introduction of the NO x -specific reactant x or the precursor 
thereof,, into the exhaust gas via the first introducing means, wherein the SCR cata l yst is 
d i sposed upstrcom of the NO x absorbent,, and opt i ona ll y w i th the NO» absorbent, wherein 
the contro l means for controlling i s arranged : 

(a) causes the introduction of a first amount of NOv-specific reactant. or the 
precursor thereof, to contact the NOv absorbent insufficient to completely 
reduce the total NOv stored on the NOv absorbent when the first catalyst is 
inactive for reducing NCX to N 2 : and 

(b) causes the introduction of a second amount of NOv-specific reactant. or 
the precursor thereof, to contact the first catalyst when the first catalyst is 
active for reducing NOv to N?« wherein the second amount of NOv-specific 
reactant is of a sufficient amount such that NOv-specific reactant slips the 
first catalyst and contacts the NOv absorbent to reduce the NO^ stored on 
the NOv absorbent and regenerate the NOv absorbent . 

2. (Currently Amended) An exhaust system according to claim 1, wherein the first S €R 
catalyst has an activity-is determined by its temperature. 

3. (Currently Amended) An exhaust system according to claim 2, wherein the contro l 
means for controlling causes the introduction of introduces the second amount of NOv- 
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specific reactant x or the precursor thereof, when the first S €R-catalyst is above a first 
pre-determined temperature. 

4. (Currently Amended) An exhaust system according to claim 1, 2 or 3, wherein the 
control means for controlling is arranged to interrupt the introduction of the first amount 
supp l y of tfre-NO x -specific reactant x or the precursor thereof to the exhaust ge t s when 
the first S €fr-catalyst is hot enough to oxidise NO x -specific reactant to NO. 

5. (Currently Amended) An exhaust system according to claim 1, wherein the means for 
controlling is arranged to interrupt t he supply -first amount o f Nonspecific reactant x or 
the precursor thereof is i nterrupted when the firs LSCR catalyst is above a second pre- 
determined temperature. 

6. (Currently Amended) An exhaust system according to any of cla i ms claim 1. to 5, 
comprising a second means for introducing the IMO x -specific reactant x or the precursor 
thereof, wh i ch second i ntroduc i ng means is disposed upstream of into the exhaust gas 
between the NO x absorbent and downstream of the first SCR catalyst. 

7. (Currently Amended) An exhaust system according to claim 6, wherein the means for 
controlling contro l means i s arranged to causes the second means to introduce s upply 
the NO x -specific reactant x or the precursor thereof x to the exhaust gas only when the NO x 
absorbent is above a temperature at which-NQ » regeneration i s effective the NO^ 
absorbent is regenerated . 

8. (Currently Amended) An exhaust system according to claim 7, wherein the temperature 
a tabove which the NQ V regenerat i on is effect i ve absorbent is regenerated is a third pre- 
determined temperature. 

9. (Currently Amended) An exhaust system according to claim 7 er-8, wherein the means 
for controlling causes the second control means i s arranged to interrupt the supp l y 
introduction of the NO x -specific reactant x or the precursor thereof x to the exhaust gas 
when the NO x absorbent is above a temperature at which NO x storage on the NOx 
absorbent is effectively thermally limited. 
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10. (Currently Amended) An exhaust system according to claim 9, wherein the temperature 
a tof the NO r absorbent below which NO x storage is effectively thermally limited is a 
fourth pre-determined temperature. 

11. (Currently Amended) An exhaust system according to claim 3, wherein the first pre- 
determined temperature is in the range from 100-600°C , preferab l y 150 500 e C ond most 
preferab l y 200 4 50 °€. 

12. (Currently Amended) An exhaust system according to claim 5, wherein the second pre- 
determined temperature is in the range from 450-900°C , preferab l y 550 8 00 e C and mo s t 
preferably 6 50 700 e €. 

13. (Currently Amended) An exhaust system according to claim 8 or 11 , wherein the third 
pre-determined temperature is in the range from 75-2600°C , preferab l y 100 175 e C ond 
most preferab l y 125 6 00 e €. 

14. (Currently Amended) An exhaust system according to any claim 433, wherein the first 
pre-determined temperature is the same as thea third pre-determined temperature at 
which the means for controlling causes the second means to introduce a supply the Non- 
specific reactant, or the precursor thereof, to the exhaust gas only when the NO r 
absorbent is regenerated . 

15. (Currently Amended) An exhaust system according to claim 10, wherein the fourth pre- 
determined temperature is in the range from 350-600°C , preferab l y 4 00 550 e C ond most 
preferab l y 4 50 500° €. 

16. (Currently Amended) An exhaust system according to any preceding claim 1 further 
comprising a catalyst for oxidising NO in the exhaust gas to N0 2 and a filter for collecting 
particulate matter in the exhaust gas for combustion m-of the N0 2 at temperatures up to 
400°C. 

17. (Currently Amended) An exhaust system according to claim 16, wherein the filter is 
located upstream of the S€R- first catalyst. 

18. (Currently Amended) An exhaust system according to claim 16, wherein the first S €R 
catalyst is disposed on the filter. 
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19. (Currently Amended) An exhaust system according to claim 1 6 or 18, wherein the NO x 
absorbent is disposed on the filter. 

20. (Currently Amended) An exhaust system according to any preced i ng claim , furthorj ^. 
comprising a second SCR catalyst disposed downstream of the NO x absorbent. 

21. (Currently Amended) An exhaust system according to any preceding claim 1. further 
comprising , i nc l ud i ng at least one sensor for detecting a concentration of the NO x - 
specific reactant x or the precursor thereof in the exhaust gas pos i t i oned downstream of 
the first SCR catalyst. 

22. (Currently Amended) An exhaust system according to any preced i ng claim 1, further 
comprising , includ i ng at least one sensor for detecting a concentration of the-NQ * spec i fic 
NOv-specific reactant, or the precursor thereof* in the exhaust gas pos i t i oned 
downstream of the NO x absorbent. 

23. (Currently Amended) An exhaust system according to claim 21 x or 22, wherein the 
control means for controlling regulates the supp l y introduction of the NO x -specific 
reactant x or the precursor thereof* in response to thea detected concentration of the 
NO x -specific reactant x or the precursor thereof* in the exhaust gas, thereby to reduce slip 
of the Nonspecific reactant x or the precursor thereo f to the NCX absorbent . 

24. (Currently Amended) An exhaust system according to ony preced i ng claim_l, wherein 
the contro l means for controlling regulates the supply -introduction of the NO x -specific 
reactant x or the precursor thereof x in response to exhaust gas temperature. 

25. (Currently Amended) An exhaust system according to ony preceding claim_l, wherein 
the contro l means controlling regulates the supply -introduction of the NO x -specific 
reactant x or the precurseor thereof x in response to a_pre-determined setting in an engine 
speed/load map. 

26. (Currently Amended) An exhaust system according to ony preced i ng claimj,, wherein 
the contro l means for controlling i s arranged to supply the causes the introduction of the 
NO x -specific reactant x or the precursor thereof x intermittently and at "spike" 
concentration. 
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27. (Currently Amended) An exhaust system according to claim 26, wherein each a_period 
between the introduction s upply of the N0 X specific NOv-specific reactant. or the 
precursor thereof is selected from in the range from 1 second to 10 minutes. 

28. (Currently Amended) A lean-burn internal combustion engine i nclud i ng comprising an 
exhaust system according to ony preced i ng claim_l. 

29. (Currently Amended) An engine according to claim 28, wherein rtthe engine is a diesel 
engine or a gasoline engine. 

30. (Currently Amended) A process for treating NO x in an exhaust gas from of a lean-burn 
internal combustion engine, the process comprising the steps of: w h i ch eng i ne i nc l ud i ng 
an exhaust system compr i s i ng 

contacting a nitrogen oxide (NO x ) absorbent with the exhaust gas; 

contacting a«d-a first catalyst for catalysing the selective catalytic reduction (SCR) of 
NO x with a NO x -specific reactant x wherein the firstSGR-catalyst is disposed upstream of 
the NO x absorbentj. and opt i ona ll y with the NO« absorbent, wh i ch process compri si ng,! 

regenerating the NOv absorbent when: 

(0 the first catalyst is inactive for reducing NOv to N 2 . by contacting the NOv 

absorbent with a first amount of NOv-specific reactant insufficient to completely 
reduce the total NO^stored on the NOv absorbent: and 

(ii) the first catalyst is active for reducing NOv to N 2 . by contacting the first catalyst 
with a second amount of NOv-specific reactant sufficient to reduce NO x in the 
exhaust gas to N?_and to slip the first SCR catalyst to reduce NOv stored on the 
NO x absorbent. 

31. (Currently Amended) A process according to claim 30, wherein the activity of the first 
SCR catalyst act i vity is determined by its temperature relative to a first predetermined 
temperature. 
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32. (Currently Amended) A process according to claim 30 or 31 , wherein the NO x -specific 
reactant for contacting the NO x absorbent when the first5€ft-catalyst is inactive does 
not contact said first SCR catalyst. 

33. (Currently Amended) A process according to claim 30, 31 or 32, wherein , when soid 
SCR cata l yst i s act i ve, sufficient NO x spec i fic rcoctont contorts the SCR cata l yst to 
reduce NO x i n the exhaust gas to N 2 and slip s past the SCR cata l yst to contact the NO x 
absorbent thereby to reduce stored NO »c, step ( b) comprises selecting the second 
amount which process i s contro ll ed so that the s li pped NO x -specific reactant that slips 
the first SCR catalyst is of an insufficient amount to completely te-reduce the total NO x 
stored on the NCX absorbent . 

34. (Currently Amended) An cxhoust system A process according to claim 31, wherein the 
first pre-determined temperature is in the range from 100-600°C , prefcrobly 150 500 e € 
and most preferab l y 200 4 50 e €. 

35. (Currently Amended) A process according to any of c l a i ms claim 30 to 3 4 , wherein the 
first amount of NOv-specific reactant at the end of regeneration regenerates the NCX 
absorbent to an amount whereinr the NO x absorbent contains 5 to 50% of the content of 
total NOv stored on the NCX absorbent prcscnt ot the stort of regenerat i on . 

36. (Currently Amended) A process according to ony of claims-_30 to 35 , wherein the 
second amount of NOx -specific reactant contacts and slips the first catalyst to reduce 
NOv stored on the NOv absorbent regeneration is started when the NO^ absorbent 
contains 5 to 50% of the total NOv stored on the NOx absorbent contcnt ot which NO- -stip 
takes p l ace . 

37. (Currently Amended) A process according to any of claims 30 to 3 6, wherein the 
regeneration step is controlled to stop at one of the following points: 

(a) when NO x -specific reactant is detected at a point part-way along the length of a 
substrate carrying the NO x absorbent; 

(b) in a system having two substrates carrying the solid absorbent in series, when 
Nonspecific reactant is detected at a point between the substrates; 



Page 9 of 12 



JMYT-344US 



(c) when a level of NO x content prescribed on the basis of pre -determined data in an 
engine speed/load map has been reached; 

(d) when a level of NO x content established iteratively from an initial observation of 
NOx-specific reactant slip has been reached. 

38. (Currently Amended) A process according to any of claims 30 to 37 , wherein when the 
first catalyst is inactive for reducing NO r to N 2 . the time per i od step of absorpt i on ond/or 
regcncrotion is i n the rongo of from regenerating the NO x absorbent by contacting the 
NOv absorbent with NOv-specific reactant has a duration of about 1 second to 10 
minutes. 

39. (Currently Amended) A process according to any of claims 30 to 3 8, wherein the NO x 
absorbent is supported on a first substrate and the first S Gft-catalyst is supported on a 
second substrate. 

40. (Currently Amended) A process according to ony of claims 30 to 39 , wherein th e NO» 
s pec i fic NOv-specific reactant is produced in situ from a precursor thereof. 

41. (Currently Amended) A process according to claim 40, further inc l ud i nq comprisinq a 
step of catalytically reacting the precursor to provide the- NQ„ spec i fic NOv-specific 
reactant. 

42. (Currently Amended) A process according to ony of claims 3 0 to 4 1 , wherein the 
stort i ng e xhaust gas is the cxhaust that - of a l ean burn, especia ll y diesel , interna l 
combust i on engine. 

43. (New) An exhaust system according to claim 1, wherein the SCR catalyst is etee co- 
located with the NO x absorbent. 

44. (New) An exhaust system according to claim 11, wherein the first pre-determined 
temperature is in the range from 150-500°C. 

45. (New) An exhaust system according to claim 11, wherein the first pre-determined 
temperature is in the range from 200-450°C. 
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46. (New) An exhaust system according to claim 12, wherein the second pre-determined 
temperature is in the range from 550-800°C. 

47. (New) An exhaust system according to claim 12, wherein the second pre-determined 
temperature is in the range from 650-700°C. 

48. (New) An exhaust system according to claim 13, wherein the third pre-determined 
temperature is in the range from 100-200°C. 

49. (New) An exhaust system according to claim 13, wherein the third pre-determined 
temperature is in the range from 125-175°C. 

50. (New) An exhaust system according to claim 15, wherein the fourth pre-determined 
temperature is in the range from 400-550°C. 

51. (New) An exhaust system according to claim 15, wherein fourth pre-determined 
temperature is in the range from 450-500°C. 

52. (New) An exhaust system according to claim 22, wherein the control means regulates 
the supply of the NO x -specific reactant, or the precursor thereof, in response to a 
detected concentration of the NO x -specific reactant, or the precursor thereof, in the 
exhaust gas, thereby to reduce slip of the NO x -specific reactant, or the precursor thereof. 

53. (New) A process according to claim 34, wherein the first pre-determined temperature is 
in the range from 150-500°C. 

54. (New) A process according to claim 34, wherein the first pre-determined temperature is 
in the range from 200-450°C. 

55. (New) A process according to claim 30, wherein the first catalyst is active for reducing 
NO x to N 2 , the step of regenerating the NO x absorbent by contacting the NO x absorbent 
with NO x -specific reactant has a duration of about 1 second to 10 minutes. 
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